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(54) Wireless transmitting method 

(57) A wireless transmitting method, comprising the 
steps of forming a frame having a predetermined time 
period, placing a stream transmission area STA and an 
asynchronous transmission area ASYNCA in the same 
transmission path, the stream transmission area STA 
having a predetermined transmission band for succes- 
sively transmitting data streams, transmitting iso- 
chronous data in the stream transmission area STA, 
and transmitting asynchronous data in the asynchro- 
nous transmission area ASYNCA. 
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Description 

[0001] The present invention relates to a wireless 
transmitting method suitable for wirelessly transmitting 
chronologically continuous data streams (such as digital 5 
audio data and digital video data) and asynchronous 
data (such as commands) between for example digital 
audio units or between digital video units. 
[0002] Audio units and video units have been digitized 
as with for example CD (Compact Disc) players, MD io 
(Mini Disc) recorders/players, digital VCRs, digital cam- . 
eras, and DVD (Digital Versatile Disc) players. As per- 
sonal computers have become common, systems that \ 
connect such digital audio units or digital video units to • 
personal computers have been proposed. As an inter- -75 
face thaLaccomplishes a system that connects such 
digital audio units or such digital video units to a per- . 
sonaj computer, IEEE 1394 is becoming attractive. 
[0003] The IEEE 1394 interface supports both an iso- 
chronous transmission mode and an asynchronous 20 
transmission mode. The isochronous transmission 
mode is suitable for transmitting chronologically contin- 
uous data streams such as video data and audio data at . 
high speed. The asynchronous transmission mode is : 
suitable for transmitting various commands and files. 25 
Since the IEEE 1394 interface supports both the iso- . 
chronous transmission mode and the asynchronous 
transmission mode, when. the IEEE 1394 interface. is ' ' 
used, video data -and audio data can be transmitted . 
between digital audio units and between digital video 30 
units, respectively. With a personal computer connected * 
to such digital unitsjhrcugh the IEEE 1394 interface,. * 
the user can easily control and edit video data and . 
audio data. * . : 

[0004] The IEEE 1 394 interface is a wired interface. To 35 
structure such a system with a wired interface, cable 
connections are required. In addition, such cable cont 
nections tend to become complicated. Moreover, with a 
wired interface, it is difficult to connect units that are dis- 
posed in different rooms: . 40 
[0005] Thus, it is desired to accomplish a wireless 
interface that wirelessly connects digital audio units or 
digital video units and connects these units and a per- 
sonal computer. When digital audio units or digital video 
units are wirelessly connected or when these units and 45 
a personal computer are wirelessly connected, as with 
the above-described the IEEE 1394 interface, it is 
desired to support both the isochronous transmission 
mode that allows a data stream such as video data or 
audio data to be transmitted at high speed and the so 
asynchronous transmission mode that allows asynchro-' ; 
nous data such as commands and files to be transmit- 
ted in the same manner as the IEEE 1394 interface. 
[0006] To wirelessly transmit data with the IEEE 1394 
interface, it is necessary to transmit two types of data 55 
transmission of high speed data streams (such as video 
data and audio data) and asynchronous data (such: as 
commands and.files). 



[0007] Conventionally, the method using data re- 
transmitting is used for a wireless data communicating. 
According to the method, after data is transmitted to a 
remote party, it is determined whether acknowledgment 
information is received from the remote party. When the 
acknowledgment information has not been received, a 
data re-transmitting operation is performed. When such 
a data re-transmitting operation is performed, it is not 
necessary to secure a transmission path in advance. 
Thus,- data communication can be effectively per- 
formed. When such a data re-transmitting operation is 
performed, if an error takes place, the data is re-trans- 
mitted. Thus, the data can be correctly transmitted. 
However, in such a method, it is difficult to transmit data 
streams such as video data and audio data at high 
speed. 

[0008] To allow data streams such as video data and 
audio data at high speed, a data transmission band is 
secured in advance and the data streams are transmit- 
ted with the secured band.. 

[0009] . However, in the IEEE 1394 interface, data 
streams* such as video data and audio data and asyn- 
chronous data should be transmitted. When all the 
transmission band is used for data streams, asynchro- 
nous data cannot be transmitted. 
[0010] In the data transmitting method using the data 
re-transmitting operation, when an error takes place on 
the transmission path, data is re-transmitted. Thus, an 
error hardly takes place. However, if a data stream is 
transmitted at. high speed in a pre-secured band, since 
the data re-transmitting operation is not performed, an 
error .takes place. 

[0011] Thus, an object of the present invention is to 
provide a wireless transmitting method that allows data 
streams such as video data and audio data and asyn- 
chronous data such as commands and files to be effec- 
tively transmitted on a wireless transmission path. 
[001 2] Another object o the present invention is to pro- 
vide a wireless transmitting method that allows data 
streams such as video data and audio data and asyn- 
chronous data such as commands and files to be trans- 
mitted free of an error on a wireless transmission path. 
[0013] ; To solve the above-described problem/ the 
present invention is a wireless transmitting method, 
comprising the steps of forming a frame having a prede- 
termined time period, placing a stream transmission 
period and an asynchronous transmission period in -the 
same transmission path, the stream transmission 
period having a predetermined transmission band for 
successively transmitting data streams, transmitting iso- 
chronous data in the stream transmission period, and 
transmitting asynchronous data in the asynchronous 
transmission period. 

[0014] In the wireless transmitting method according 
to the present invention, the stream transmission period 
and the asynchronous transmission period are adap- 
tively varied. • 

[0015] Moreover, in the wireless transmitting method 
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according to the present invention, an error correction 
code is added to the isochronous data. In addition, a re- 
transmitting procedure is defined for the asynchronous 
data. 

[001 6] The present invention is a wireless transmitting s 
method, comprising the steps of forming a frame having 
a predetermined time period, placing a stream trans- 
mission period and an asynchronous transmission 
period in the same transmission path, the stream trans-' 
mission period having a predetermined transmission w 
band for successively transmitting data streams, trans- 
mitting isochronous data in; the stream transmission' 
period, and' transmitting asynchronous data in the asyrv • 
chronbus transmission period. Thus, as with-the IEEE- 
1 394 interface, two types of wireless data transmission* -'is 
of data streams and asynchronous data can be per- 
formed, .r-:.; 
[001 7] The present invention is a wireless transmitting * / 
method, comprising the steps of forming a flame having ; 
a predetermined time period, placing- a -stream ::trans-. .; : so 
mission period and* an. asynchronous transmissions )\ 
period in the same transmission path, the stream trans? • 
mission^ period- having a- predetermined transmission^, 
band for successively transmitting data streams^trans- 
mitting isochronous data : in the stream transmissions , 25 
period, and transmitting asynchronous data iwthe asyri-COl 
chronpus,. transmission period, wherein the istream /» 
transmission period -and the asynchronous transmission :* 
period are adaptively variect.v-Thusatwo types of wiretess . * 
data, transmission of datastreams-andirasynchronous *3o 
data can be perform ed. : y? ? - •: • > 

[0018] In the present invention, an error, correction 
code is added to the- isochronous date and a, re-trans 1 " O 
mitting procedure is defined for the asynchronous. data, c ■•>-■ 
Thus, isochronous data can be transmitted; at hrgrr- 35 
speed. In addition, data free, of art error can be transmit- , ; 
ted. Consequently, asynchronous data can be securely^ 
transmitted. k r - .•• - «* ■:.■>■•<. , ; , -J- . 

[0019] . Embodiments of > the invention will, now > be-" , 
described, by way of example only, with referenced the \4o 
accompanying drawings, in. which:. ..rv- 

Fig. 1 is a schematic diagram showing an example. ^. 
of- a wireless network system according to the 
present invention; ■ 45 

Fig. 2 is a schematic .diagram for explaining a star - «. 
type network system; 

Fig. 3 is a schematic diagram for explaining the , 
structure of one frame of the wireless network sys- 
tem according to the present invention; - - .. so 
. Fig. 4 is a flow chart for .explaining a band allocating , 
process; 

Fig. 5 is a flow chart for explaining aJband allocating 
process; 

Fig. 6 is a flow chart for explaining a stream trans- ss 
mitting process; - : ; * • . 

Fig. 7 is a flow chart for explaining a stream trans-t^ • ? 
mitting process; ■ ~ 



Figs. 8A to 8C are schematic diagrams for explain- 
ing an allocation changing process of one frame; 
and 

Fig. 9 is a block diagram showing an example of a 
wireless node of the wireless network system 
according to the present invention. 

[0020] According tothe present invention, as with the 
IEEE 1394 interface, a system that wirelessly transmits 
a data stream (such . as ■ video data or audio data) and 
asynchronous data (such, as commands) is structured. 
Fig. -1 shdws an outline of such a wireless network sys- 
tem: 'J '.ii V" i 
[0021] -i-v. In Fig. *1 , WIM1 1 , WN2, WN3, ... are wireless 
nodes as ^peripheral communicating stations. Digital 
audio units or digital video units AV1 , AV2, .., such as a 
CD player, an MD recordee/player, a digital VCR, a dig- 
ital camera; a DVD;player, and a television receiver can 
be connected to the wireless nodes WN1 ; WN2, ... In 
addition* a personal computer can be connected to the 

wireless nodes .WN 1 , WN2, WN3 Each* of the digital 

audio units and digital video* units AV1, AV2, ... con- 
nected So the wireless nodes WNi , WN2> ... has the 
IEEE 1394 digital, interface. The wireless nodes? -WN1 , 
"WN2 r ; f ij.. 1 :and the :: ;digital audio units and digital video 
units AV2; ; .".rare connected with the IEEE 1394 
digitatinterface. :-: - ^ 

[0022JC'^A/NBjs a wireless node as acontrolling station. 
The iwireless node. WNB. as the control Hng station 
exchanges control^ data . with 'the wireless nodes WN1, 
WNr2,:c.:vas the -communicating: stations. The wireless 
nodes-.WWt, ^WN2,^.?. as the communicating stations 
communicate -each other under the control of the wire- 
less node WNB as the controlling station. The wireless 
nodes rWN1,..Wfsl2,.... as the communicating stations 
wirelessly .exchange chronologically^ continuous data 
streams (isochronous data) and asynchronous data 
such as/commands. . <■*■ - ■ ■ ; ■ 

[0023] 'In this example, as shown in Fig. 2, a star type 
topology wireless LAN (Local Area Network) is struc- 
tured. . In : the star type topology, the* wireless LAN is 
composed of 'a> central controlling station CN and 
peripheral terminal stations TN1, TN2, ...-The terminal 
statioms TN1 , TN2, .. . exchange data under the control 
of the central controlling station CN. The central control- 
ling station CN corresponds to<the wireless node WNB. 
The terminal stations TN1, TN2, correspond to the * 
wireless nodes WN1, WN2, ... It should be noted that 
the structure of ithe wireless LAN is not limited to such a 
star type topology-: ■ c 

[0024] ^Control data, chronologically continuous data 
streams such as audio data and video data, and asyn- 
chronous data such aS~ commands are transmitted 
between the wireless nodes WNI, WN2,v,.: and the 
.wireless node WNB. In the system according* to the 
present invention, these types of data are transmitted as 
frames as.shown in Fig. -3. With frames, data- streams 
such as video data and audio data and? asynchronous 
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data such as commands can be effectively transmitted. 
[0025] Fig; 3 shows a frame structure of data transmit- 
ted between the wireless nodes WN1, WN2, ... and the 
wireless node WNB. One frame has a predetermined 
length. As shown in Fig. 3. one frame is composed. of a 
control area MA and a data transmission area DTA: 
[0025] As shown in Fig. 3, the control area MA is used 
to exchange network shared information and link infor- 
mation.. The control area MA is composed of a frame 
synchronous portion CSYNC and a node synchronous 
portion NSYNC. The frame synchronous portion 
CSYNC is used to control down link information. The 
node synchronous portion NSYNC is used to control up 
link information. On the other hand, the data transmis- - 
sion area DTA is composed of a stream- transmission 
area STA and an asynchronous -transmission area 
ASYNCA. In the stream transmission area STA, a trans- 
mission band is assured. In the asynchronous transmis- 
sion area ASYNCA, although a transmission band is not 
assured, but a re-transmitting procedure or the like, has 
been defined. , 
[0027] In the data transmission area DTA, the stream 
transmission area STA is used to perform high speed .. 
transmission equivalent to the isochronous transmis- 
sion mode in the IEEE .1394 interface. In the stream 
transmission area STA, a data stream such as .video 
data and audio data is transmission. Before data in the 
stream transmission area STA is transmitted, it is deter- -? 
mined whether or not a transmission band is allocaia- - 
ble. When the transmission band is allocatable, a data 
stream. is transmitted with the transmission band. Invthe • 
stream transmission area STA, data can be transmitted . 
at high speed with the secured band. 
[0028]. In the stream transmission area STA, since 
data is transmitted at high speed, it is difficult to perform , 
a data re-transmitting operation. When an error takes 
place in a data stream such as audio data or video data; . 
the error can be corrected to some extent by an interpo- 
lating process or the like. However, if errors frequently 
take place, countermeasures are required. Thus, to pre-: 
vent errors from frequently taking place, an error correc- 
tion code as a block code is added to data transmitted in 
the stream transmission area STA. 

[0029] The asynchronous transmission area ASYNCA - 
is equivalent to the asynchronous transmission mode of . 
the IEEE 1394 interface. The asynchronous transmis- 
sion area ASYNCA is used to transmit asynchronous 
data such as commands. In this example, data is trans- 
mitted as frames. In addition, since the asynchronous 
transmission area ASYNCA is provided, while data 
streams are being transmitted/ asynchronous data can 
be transmitted. 

[0030] In the asynchronous transmission area 
ASYNCA, since asynchronous. data such as commands : 
is transmitted, an error should be prevented from taking 
place. Thus, with an acknowledgment signal received' , 
from the remote party, the data re-transmitting operation 
is performed :so as to transmit error-free data. : 



[0031 ] Thus, in the system according to the present 
invention, data is transmitted as frames. Data streams 
such as video data and audio data are transmitted in the 
stream transmission area STA with a secured band. On 

5 the other hand, asynchronous data such as commands 
is transmitted in the asynchronous transmission area 
ASYNCA. When a data stream is transmitted, a trans- 
mission band acquiring process, is performed. 
[0032] Data transmissions between the wireless 

io nodes WN1, WN2, .. : are controlled by a polling opera- 
tion of the wireless node WNB. The wireless node WNB 
as the .controlling station polls the wireless nodes WN1 , 
WN2, ... With the polling operation, the wireless node 
WNB as the controlling station obtains information of 

is the wireless nodes WN1 , WN2, ... and information of the 
band for use. . . , 

[0033] When a data stream transmission request is 
issued from the wireless node WN1, WN2, by the 
polling operation, the requested wireless node WN1, 

20 WN2, ... responses to the request and issues a trans- 
mission request to the wireless node WNB as the con- 
trolling station. The wireless node WNB as the 
controlling station determines whether or not bands for 
the stream transmission area STA of the wireless node 

25 WN1-, WN2, ... are allocatable. When the bands are allo- 
catable, the wireless node WNB secures the. band. The 
requested wireless node WN1 , WN2, ... transmits a rel- * 
evant data stream with the band in the stream transmis- 
sion area STA to the remote party. 

3ck [0034] Transmission and reception in the polling oper- 
ation is performed with for example asynchronous data 
in the asynchronous transmission area ASYNCA of one 
frame. Alternatively, instead of asynchronous data in the 
asynchronous transmission area ASYNCA, a control 

35 signal in the control area MA at the beginning of the 
frame may be used. 

[0035] Thus, when a data stream is transmitted, the 
wireless^node: WNB as the controlling station performs 
the transmission band securing process with the polling 

40 operation. Figs. 4 and 5 are flow charts showing the 
transmission band securing process with the polling 
operation. Fig. 4 shows a process performed by the 
wireless nodes VVN1, WN2, :.. as the communicating 
stations. Fig. 5 shows a process performed by the wire- 

45 less node WNB as the controlling station. 

[0036] The wireless node WN1, WN2, ... receives a 
data stream transmission request from a unit through 
the interface (at step S1). When the wireless node 
WN1, WN2, ... receives the data stream transmission 

so .request, the wireless node WN1, WN2, ... obtains the 
transmission rate of the data stream (at step S2). It 
should be noted that the transmission rate of a data 
stream is not constant. In other words, the bit rate of 
MPEG2 data varies corresponding to a picture pattern 

55 and a motion thereof. Corresponding to the transmis- 
sion rate of the data stream, the band secured in the 
stream transmission area STA varies. At step S2, it is 
determined whether the band corresponding to the 
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transmission rate can be secured. 
[0037] When the required band can be secured, a 
band securing request including a transmission request 
and a secured band is generated (at step S3): Thereaf- 
ter, the band securing request is polled (at step S4). 5 
[0038] As shown in fig. 5, the wireless node WNB as 
the controlling station transmits management area infor- 
mation that represents what node of the network has 
transmitted a data stream with what band (at step S21). 
The management area information is transmitted in the- 10 
asynchronous data area ASYNCA. Alternatively, the* 
management area information may . be transmitted in . 
the control area MA at thebeginning of each frame, i 1 ' 
[0039] After the wireless node WNB has transmitted v 
the management area information, the wireless node 75 
WNB polls the wireless nodes WN1, WN2, ... using the . 
asynchronous area ASYNCA (at step S22). ' 
[0040] As with steps S4 and S5 shown in . Fig. 4,. 
before the wireless; node WN1, WN2, transmijs a v , 
data stream,-, the wireless, node 1 WN1 , WN2,:/;.i. waite 20 
until the wireless node WNB as the controlling station h 
performs 4he polling operation: When the wireless node i 
WNB as the controlling station polls the wireless : node 
WN1, WN2,:.., it is determined that the wireless node 
WN1,.WN2, ..^has beenvpolled^at step S5). After the 25 
wireless- node WN.1 . WN2, i; i/has been'polled, it transr , 
mits.the band securing request generated atstep S3 to • 
the wireless node WNB as the controlling station ;(atv - 
step S6). • -.•!'..r f - - '' >";.-:0;-: 

[0041 ] At step S23 shown iru Fig: 5, after the; wireleSSC 1 30 
node WNB has polled the wireless node.WNT,;WN2, . ; 
the wireless node WNB determines: whether the:wire* : = 
less node WN1, WN2,; ...-has responded to the polling : 
operation. When the wireless node WN1^WN2,. tias~- 
not responded to the polling operation; the wireless 35 
node WNB polls the next node. When the next node hasr 
responded to the polling operation, the wireless npcteC 
WNB determines whether or not it has received the - 
band securing' request (at step;S24).; - • : ■ 

[0042] At step S6 shown* in Fig. 4, when the wireless:;': 40 • 
node WN1, WN2 , .... ihat transmits a data Jstream has- :v 
been polled, it transmits the band securing request to. 
the wireless node WNB as the. controlling station. Thus,;- 
the wireless node WNB as/ the controlling;- station ; 
receives the band securing request from the wireless > 45 
node WN1, WN2, that transmits the data stream. ) 
[00*3] ' After the wireless noderWNB as the controlling . 
station has polled the wineless node WNt;WN2,...., it is v 
determined whether ornotthe wireless -node WNB has ; v. 
received a response to the polling operation iat step so 
S23. When the wireless- node WNB has received a. 
response to the polling- operation;' it* is. determined : 
whether or not the wireless node WNB has received the 
band securing request at step S24. When, the wireless- 
node WNB has received the band securing request, it \s< 55 
determined whether or not the required- band; can ibe ^ 
allocated (at step S25). When the required band cannot 
be allocated, the wireless node WNB transmits an rNGv * 



message to the wireless node WN1, WN2, ... (at step 
S27). ..When the required band can be allocated, the 
wireless node WNB transmits a band allocation mes- 
sage to the wireless node WN1 , WN2, ... (at step S26). 
[0044] At step S7 shown in Fig. 4, after the wireless 
node WN1, WN2, ... has transmitted the band securing 
request to the wireless node WNB as the controlling sta- 
tion, the wireless node WN1 , WN2, ... waits for the band 
allocation message received from the wireless node 
WNB. After the wireless node WN1, WN2, ... has 
received the band allocation message from the wireless 
node WNB (at step S8), it obtains data stream informa- 
tion (at step S9) and transmits the data stream with the 
band corresponding to the received band allocation 
message (at step S10). When the wireless node WN1 , 
WN2, ... has not received the band allocation message 
at step S7, ft sends to the interface a message that rep- 
resents that data cannot be transmitted (at stepSI 1). 
[0045] : When a data stream transmission request is 
issued as described above, a required band is secured 
in the stream transmission area STA. With the band, a 
data stream' is transmitted. 

[0046] \h As described above, in the system according to 
the 'present invention, data ;is transmitted as frames. 
Data streams £uch as video data or audio data are 
transmitted irrtne stream transmission area STA. Asyn- 
chronous' data >such as commands is transmitted in the 
asynchronous transmission area ASYNCA. As shown in 
Fig.vSr-a? required ; band is secured in the stream trarfs- 
, mission area STA. As shown' in Fig. 7, the re- transmit- * 
ting ' operation is performed in the asynchronous 
transmission area ASYNCA. - ' 

[0047] In other words, 1 Fig. 6 shows a transmitting 
process in ;the ; stream transmission area STA. Fig: 7 
shows : a. transmitting process in the asynchronous 
transmission area ASYNCA. ' .< ,y ; 1 ' 
[0048]" ;ln::Fig:.6, when'adata stream is transmitted in 
the stream transmission area STA, a transmission band 
is secured. (at step>S31). The transmission band secur- 
■ ing process is performed* as shown -fin ^igs. 4 and 5: 
After the transmission band has been secured, the data 
stream is transmitted with the- secured band (at step 
S32). Thereafter, it is determined whether or not the 
data stream :has been transmitted (at step S33). When 
the -data stream, has not been transmitted, -the data 
stream is continuously transmitted. When the data 
stream has-been transmitted, the band is unallocated - 
(at step S34). Thereafter, the data stream transmitting 
process is completed. > 

[0049] --In Fig. 7j asynchronous data is transmitted in 
the time period of the asynchrbnous transmission area 
ASYNCA (at step S41). Thereafter, it is determined 
whether or. not the asynchronous data has been trans- 
mitted (atistep S42). Until the asynchronous data is 
completely transmitted, it is continuously transmitted. 
[0050] . After the asynchronous data has been trans- 
mitted, an acknowledgment signal receiving process is 
performed (at step S43). It is determined whether or not 
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the acknowledgment signal has been received from the 
remote party (at step S44). When the asynchronous 
signal has been successfully transmitted to the remote 
party, an acknowledgment response ACK is sent back. 
When the asynchronous signal has not been success- 5 
fully transmitted to the remote party, an acknowledg- 
ment response ACK is not sent back or a no-connection 
response NACK is sent back. 

[0051] When the acknowledgment signal has not 
been received for a predetermined time period at step* 10 
S44 ( the flow returns to step S41 . At step S41 , the asynr 
chronous data is transmitted. When the acknowledge 
signal has been received at step S44, it is determined ■ 
whether the received acknowledgment signal is the -» 
acknowledgment response ACK or no-connection- 15 
response NACK. In addition, it is determined whether or * 
not the data has been successfully transmitted (at step 
S45). When the no-connection response NACK has- 
been received and thereby the data has not been sue- ■ 
cessfully transmitted, the flow returns to step.. S 11. At : .--20 
step S1 1 , the asynchronous data is transmitted. . 
[0052] When the acknowledgment signal has not ■ 
been received for a predetermined time .period or the 
no- connection response NACK has been received; 7 
since data has not been successfully transmitted to the >25 
remote party, the data re-transmitting operation :is' per- • 
formed.; - ■ 

[0053] . When the acknowledgment -signal has been ^ 
received at step S44 and the acknowledgment signal at - 
step S45 is the acknowledgment response ACK, the- 30 ■ 
data has been successfully transmitted to the remote: 
party. When the data has been successfully transmitted " 
to the remote party, the transmission of the asynchro-= ~ 
nous.data is completed. . r «- 

[0054] . In the system according to the present inven-* 35 
tion, data is transmitted as.frames. Data stream such as • 
video data and audio data are transmitted in the stream : 
transmission, area STA Asynchronous data such as 
commands is transmitted in the asynchronous transmis-" 
sion area ASYNCA. In . the stream transmission area, 40 
STA, a required band is. secured 1 in advance. In the 
asynchronous transmission area ASYNCA, the re--" 
transmission controlling process is performed. The time ' 
period of the stream transmission area STA and the 
time period in the asynchronous transmission area 45 
ASYNCA are adaptively* varied in one frame corre- * 
sponding to a communication state. Thus, when a data 
stream is affordably transmitted, the time period of the ' 
asynchronous transmission area ASYNCA is increased. 
Thus, the data can be effectively transmitted. 'so 
[0055] In other words, as shown in Fig.-8A , when a - 
data stream requires a wide band, most of time period- 
T1 of one frame is used for the stream transmission * 
area STA. Time period T2 at the end of one frame is 
used for the asynchronous transmission area ASYNCA. . 55 
[0056] On the other hand, as shown in Fig. 8B, when 
a data stream does not require a large band, the stream ■ 
transmission: area STA is narrowed to time period T3.; I 



Instead, time period T4 of the asynchronous transmis- 
sion area ASYNCA is increased. 
[0057] When a data stream is not transmitted, as 
shown in Fig. 8C, time period T5 of data transmission 
area in one frame is used for the asynchronous trans- 
mission area ASYNCA. 

[0058] The bard of the stream transmission area STA 
of one frame is adaptively varied corresponding to a 
data stream to be transmitted. -Thus, two types of data 
transmission of data streams and asynchronous data 
can be effectively performed, v 
[0059] Fig. 9 shows the structure of each of the wire-; 
less nodes WNT, WN2,-..., andlWNB. The structure of 
the wireless node WNB as the controlling station is basi- 
cally the* same as the structure of each of the wireless 
nodes WN1 , WN2, ... as the communicating stations. 
[0060] As shown in Fig: 9, each of the wireless nodes 
WN1, WN2, ... and WNB has an IEEE 1394 digital inter- 
face 1 T. The^digital interface 11- has an interface portion 
1 1 A and an interface* portion 1 1.B. The interface portion 
11A r handles a chronologically continuous data stream' 
(isochronous data) l such as-digital audio data and digital 
video data: The interface portion 1 1 B - handles asyn^ 
chronous data" such as commands: •*" 
[0061 ]< ■ The interface portion 11 A that handles iso- 
chronous data has a block encoding/decoding portion 
12.^0n the Other hand, the interface portion TIB that 
handles asynchronous data has are-transmission- con- 
trolling portion 13. The re-transmission- controlling ipor- * 
tion 1 : 13 waits for an acknowledgment signal received 
from the remote party. When an acknowledgment signal 
is not received or a no-connection response NACK is 
received, the re- transmission controlling portion 13 
retransmits relevant data. ^ • .■ - 

[0062] ' Each of the wireless nodes WN1 , WN2, :.. and 
WNB has a data converting portion 14 and a radio fre- 
quency transmission processing portion 15. 
[0063] < The data converting portion- 14 packetizes 
transmission data in a predetermined format or disas- 
sembles packetsof reception data. ' ■ • 
[0064] The radio frequency transmission processing " 
portion 15 modulates the transmission signal, converts 
the resultant signal into a signal of a predetermined fre- 
quency, amplifies the resultant signal in a desired power- 
level, extracts a signal of a predetermined frequency' 
from the reception signal, converts the resultant signal 
into a signal of an intermediate frequency, and demodu- 
lates the resultant signal. A variety of modulating meth- 
ods have been proposed. '-Examples of the modulating 
methods are QPSK and multi- value QAM modulating - 
method. Alternatively, the resultant data may be sec- - 1 
ondarily modulated by spectrum dispersing method or 
OFDM (Orthogonal Frequency Division Multiplexing) 
method. 

[0065] When a data stream is transmitted, it is sup- 
plied to'thfe blockencoding/decoding portion 12 through 
the digital interface 11 A. The block encoding/decoding 
portion 12 adds an error correction code in the hcrizoh- 
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tal direction and vertical direction to the data stream. An 
example of the error correction code is Reed-Solomon 
code. An output signal of the block encoding/decoding 
portion 12 is supplied to the data converting portion 14. 
[0066] The data converting portion 14 packetizes the s 
data stream in a predetermined format. Packets of the 
data stream are supplied to the radio frequency trans- 
mission processing portion 15 in the time period of the 
stream transmission area STA. The radio frequency 
transmission processing portion 15 modulates the sig- 10 
nal with a predetermined band, converts the resultant 
signal into a signal of a predetermined frequency, and 
amplifies the resultant signal in a desired power level. 
An output signal is the radio frequency transmission 
processing portion 15 is transmitted from an antenna, is 
16. 

[0067] When asynchronous data is transmitted, it is 
supplied to the re-transmission controlling portion 13 ' 
through the digital interface 1 1 B. An output signal of the . 
re-transmission controlling portion .13 is -supplied to the 20 
data converting portion -14. The data converting; portion • > 
14 packetizes the data stream in a predetermined for- 
mat. Packets of the synchronous data are supplied; to. : 
the radio frequency transmission processing portion r1 5, . 
in the time period of the asynchronous transmission. V 25 
area ASYNCA. The radio frequency, transmission ; 
processing portion IS-modulates 1 the signal received r 
from the data converting portion :14 ( - converts the result-; 
ant signal into a signal of a predetermined frequ^ncy,^ ■•; 
and amplifies the resultant signal in a desired power- e; 30 
level. An output signal of the radio, frequency, transmis- »* 
sion processing portion • 15 :is . transmitted.- from- the 
antenna16. -:- - ■-)-: , 

[0068] When data is received, a* signal received from : ; 
the antenna 16 is supplied to the radio frequency trans-/ ;35 
mission processing portion 15. The radio '-frequency iv; 
processing portion 15 converts the reception signal into ,, 
a signal of a predetermined intermediate frequency and; : 
demodulates the resultant signal into a base band sig- 
nal. An output signal of the radio- frequency jtransrnis- 40 
sion processing; portion ;15 ; is supplied ,tq\ the data' 7; 
converting. portion 14;::Jhe data,convertingcporJtion 14 
disassembles the packets., - = /-> . . ./ . 

[0069] . Data in the.fcime period; of the stream.transrnis- 
sion area STA is supplied to the block encoding/decoct. ' 45 
ing portion, 12. The block encoding/decoding portion 12 
performs an; error correcting process ; for the reception 
data. The block encodi.ng/decoding portion 12 outputs a. 
data stream. The data, stream -is supplied to -at unit- con: * 
nected to the wireless node through the- interface .por- so 
tion 1 1 A that handles isochronous data. - j.a r,- 
[0070] Data in the time = period ojf,the asynchronous 
transmission area ASYNCA is supplied to; the re-trans- r 
mission controlling portion 13. The re-transmission conr 
trolling portion 13 detects an error of the reception data.^yss 
When the re-transmission controlling portion , ( 1 3 h^Sjnpt \- tU 
detected an error, of the reception data, it outputs^an : 
acknowledgment ACK, When the re-transrnjssiorr corft- P ._.Q 



trolling portion has detected an error of the reception 
data, it outputs a no-connection response NACK. When 
the reception data does not have an error, asynchro- 
nous data is obtained from the reception data. The 
asynchronous data is supplied to a unit connected to 
the wireless node through the interface portion 1 1 B that 
handles asynchronous data. 

[0071] In the system according to the present inven- 
tion, data is transmitted as frames. One frame is divided 
into a time period for the streamtransmission area STA 
and a time period. for the asynchronous transmission 
area .ASYNCA. Thus, as with the IEEE 1394. interface, 
both data streams (such as video data and audio data), 
and asynchronous data (such as commands) can be 
transmitted on a wireless transmission path. 
[0072] The length of one frame and the lengths : of the 
stream transmission area and asynchronous transmis- 
sion area are designated corresponding to transmission 
conditions. In this example, the asynchronous transmis- 
sion area is preceded by the stream transmission area. 
However, the present/invention is not limited to such an 
arrangement Instead, the stream transmission area 
may be preceded -by . the asynchronous transmission 
area." • ; - 

[0073] v The present inventions a wireless transmitting 
method;, comprising the stepsfOf forming a frame having 
a predetermined time period, placing a stream trans- 
mission period ;:and an • asynchronous transmission 
period^ the same transmissionipath, the stream trans- 
mission speriod having a: predetermined transmission 
band for, successively transmitting data streams, trans- 
mitting isochronous - data-in the .stream transmission 
period, and transmitting asynchronous data in the' asyn- 
chronous transmission period. Thus/as with the IEEE 
1394 interface, :two types ot data transmission of data 
strearruand asynchronous data, can- foe wirelessly per- 
formed- 1 :' .1 " v--;'< ':. ^ - i '*■-■-■■' v 
[0074] '/ The present invention is a wireless, transmitting 
method, comprising the stepsof forming a frame having 
,a predetermined time period, -placing a stream trans-. . 
missions period and an asynchronous transmission 1 
period in the same transmission path, the 1 stream trans^ 
mission period: having a predetermined- transmission 
band for- successively transmitting data streams, trans- 
mitting isochronous i;data fn the stream transmission 
pertod.-and transmitting, asynchronous data in the asyn- 
chronous transmission .period, wherein., the stream 
transmission period and the asynchronous transmission 
period are adaptiyely varied. -Thus, two types, of data 
transmission of data streams and asynchronous data 
can, be effectively performed. a 
[0075] - : According to the present invention, an error 
correction code is added to the isochronous data ; and a 
re-transmitting-t procedure; is defined for the* asynchro- 
nous data. 1 Thus,; isochronous data can be transmitted 
at high spteed. In addition, .asynchronous data can be 
securely transmitted free from errors. -„r. n ::■ 
[0076] Having described a specific preferred embodi- 
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ment of the present invention with reference to the 
accompanying drawings, it is to be understood that the 
invention is not limited to that precise embodiment, and 
that various changes and modifications may be effected 
therein by one skilled in the art without departing from 
the scope or the spirit of the invention as defined in the 
appended claims. 

Claims 

1 . A wireless transmitting method, comprising 
the steps of: 

forming a frame having a predetermined time 
period; 

placing a stream transmission period and an 
asynchronous transmission period in the same 
transmission path, the stream transmission 
period having a predetermined transmission 
band for successively transmitting -data 
streams; f 
transmitting isochronous data. in. the /stream, 
transmission period; and ------ 

transmitting asynchronous data in the" asyn- 
chronous transmission period. ~ ...... 

2. The wireless transmitting method as set forth in 
claim 1 , 

wherein the stream transmission period and 
the asynchronous transmission period are adap- 
tively varied. • 

3. The wireless transmitting method as -set forth in 
claim 1 or 2, further comprising the step of: 

unallocating the stream transmission period for 
the asynchronous transmission period when 
the data amount of isochronous data transmit- 
ted in the stream transmission period is small. 

4. The wireless transmitting method as set forth in 
claim 1 , 2 or 3, further comprising the step of: 

securing the transmission band with asynchro- 
nous data* transmitted in the asynchronous 
transmission period. 

5. The wireless transmitting method as set forth in any 
one of the preceding claims, further comprising the 
step of: 

securing the transmission band with data in a 
control area of the frame. 

6. The wireless transmitting method as set forth in any 
one of the preceding claims, 

wherein an error correction code is added to 
the isochronous data, and 



wherein a re-transmitting procedure is 
defined for the asynchronous data. 
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